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terbury College, University of New Zealand, and to Mr. S. Whiteley of
Rhodes University for the Latin descriptions; and finally to Dr. G. F.
Papenfuss and Dr. Marion S. Cave for so kindly reading the manuscript,
seeing it through the press, and for much helpful advice.

Grahamstown, South Africa
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FLORA OF THE CRESTED BUTTE QUADRANGLE, COLORADO
JeaN H. LANGENHEIM

Although the flora of the eastern slope of the Colorado Rockies has
been studied in considerable detail, the western slope has received little
attention. Several general surveys which include incomplete floral lists
have been published, the most complete being Brandegee’s (1876), which
was intended to be a supplement for southwestern Colorado to Porter and
Coulter’s “Synopsis of the Flora of Colorado” (1874). Charles F. Baker
also published a very incomplete list for the La Plata Mountains in 1898.
Names of plants are mentioned in several vegetational surveys of the state
(Robbins, 1910; Cary, 1911), and Schmoll (1935) discussed the vegeta-
tion of the Chimney Rock Area, Archuleta County. However, there are no
truly definitive lists for local areas other than that by Graham (1937) for
the Colorado portion of the Uinta Basin.
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The following floristic list was prepared in conjunction with a detailed
ecological study in the Crested Butte Quadrangle, and represents collec-
tions made to document that study. It is prepared for publication previous
to the ecological study at the request of several workers who will find it
useful to their research in this area. Voucher specimens are in the herbaria
at the University of Colorado and the University of Minnesota. Since the
rarer species were deemed to be more useful to workers at the University
of Colorado, in many instances the only collections of these are at that
institution. Large but incomplete collections are in the herbaria at the
Colorado A. & M. College, State University of Iowa, and the University
of California at Berkeley. I wish to acknowledge the assistance of W. A.
Weber, University of Colorado, in verifying or determining the collection
in general. The majority of the Compositae, Gramineae, and Cyperaceae
were submitted to H. D. Harrington, Colorado A. & M. College. I am also
grateful to the following people for assistance in their special groups:
C. R. Ball, Salix; Lyman Benson, Ranunculus; Bernard Boivin, T kalic-
trum; Lincoln Constance, Umbelliferae and Hwydrophyllaceae; G. ]J.
Goodman, Eriogonum; F. J. Hermann, Juncus; C. L. Hitchcock, Draba
and Lathyrus; D. D. Keck, Penstemon; G. B. Ownbey, Corydalis; C. L.
Porter, Astragalus and Oxytropis; C. O. Rosendahl, Saxifragaceae; E. T.
Wherry, Polemoniaceae; Robert E. Woodson, Asclepias.

The Crested Butte Quadrangle is located in west-central Colorado on
the southwest flank of the Elk Range. It is about 35 miles north of Gun-
nison and 25 miles southwest of Aspen in Gunnison County (fig. 1). The
altitude ranges from 8,000 to 13,500 feet. Many types of bedrock occur
here although ninety percent is sedimentary rock; the remainder consists
primarily of igneous intrusives. The topography is rugged, being in an
early mature stage of the erosion cycle modified by glaciation. Climatic
conditions are diverse. The only weather station in the area is located at
Crested Butte, 8,867 feet, where an average annual rainfall of 28 inches
is reported (U. S. Dept. of Commerce, 1952), but weather bureau esti-
mates are as high as 50 inches in portions of the area. There are two
maxima of precipitation: from July to September, and during January.
The heavy accumulation of winter snow supplies a persistent source of
moisture throughout the summer at high elevations. At Crested Butte the
mean temperature for July is 56.8° F. and for January, 13.6° F.; the
absolute maximum temperature on record is 91° F. and the absolute
minimum, — 42° F. (U. S. Dept. of Agric. Yearbook, 1941). Although the
temperature extremes at higher elevations are unknown, it is significant
that freezing temperatures occur at irregular intervals throughout the
growing season.

The vegetation of this area has been disturbed little by the influence of
man since the establishment of the Gunnison National Forest in 1909.
However, despite a controlled program of grazing which has prevented
widespread erosion, the composition of the grassland and meadow com-
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Colorado Springs

F1c. 1. Index map of Colorado showing location of Crested Butte Quadrangle.

munities has been altered somewhat. A fire history is evident as having
occurred between 1880 and 1900, thus coinciding with the peak of mining
activity. From this brief discussion, it is evident that the area is one of
highly diverse environmental conditions which could be expected to select
a rich flora.

The percentages of species representing different floristic elements, as
recognized by W. A. Weber (personal communication), are shown in
Figure 2. Although the area of the Crested Butte Quadrangle is located
on the border of the Colorado Plateau, it is still a part of the Rocky
Mountain system. Thus it is not surprising to find that a majority of the
species at the elevation of the study area have Rocky Mountain affinities.
Further analysis of this Rocky Mountain element shows that the highest
percentage of species is either widespread throughout the Rockies or oc-
curs primarily within the Central Rockies; few have Northern Rocky
affinities. Species with circumboreal affinities or with distributions wide-
spread over western North America are also common. There is a relatively
small representation of species with Great Basin-Colorado Plateau affini-
ties, but observations at lower elevations in the adjacent Gunnison River
Valley indicate, as one would expect, a higher representation of species
with these relationships.

The flora is organizable into five vegetational zones: sagebrush, aspen,
spruce-fir, upland herb, and alpine. The sagebrush zone characterizes the
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F1c. 2. Floristic relationships of species in the Crested Butte area: A. Percentages
of species representing floristic elements recognized by W. A. Weber. B. Analysis of
the species in the Rocky Mountain element (see A) into component elements.

8,500-9,500 altitudinal range in the quadrangle and continues downward
to approximately 7,500 feet in the adjacent Gunnison River Valley. It
seldom occurs above 10,000 feet, but has been observed in patches near
timberline. Artemisia tridentata is the dominant; other common shrubs
are Chrysothamnus viscidiflorus and C. parryi. Festuca thurberi is the
most prominent grass, and characteristic forbs are Achillea lanulosa, Erio-
gonum neglectum, Vicia americana, Arenaria congesta, Erigeron specio-
sus, Lathyrus leucanthus, and Potentilla pulcherrima.

The aspen zone ranges from 8,500 to approximately 11,200 feet. Be-
tween 9,500 and 10,500 feet it forms a distinct altitudinal belt, occurring
as a continuous open forest below the spruce-fir zone or as groves scattered
through the Festuca thurberi grassland. Populus tremuloides is the domi-
nant. The most common forbs in the mature undergrowth are T halictrum
fendleri, Ligusticum porteri, Vicia americana, and Erigeron elatior. Bro-
mus ciliatus is the most frequent grass.

The Engelmann spruce-subalpine fir zone is the most extensive one in
the Crested Butte area, occurring from 8,500 feet along streamsites to
12,500 feet as patches of Krummholz. It is altitudinally well defined, how-
ever, only from approximately 10,500 to 11,500 feet. Picea engelmannii
and Abies lasiocarpa are the only tree dominants. A tall shrub layer is
composed primarily of Ribes cereum and R. wolfii. Vaccinium myrtillus
and V. caespitosum make up a low shrub layer which dominates the forest
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floor. Pedicularis racemosa, Arnica cordifolia, Fragaria ovalis, and Pole-
monium delicatum are the most frequent herbs. Lodgepole pine, aspen,
and Festuca thurberi with characteristic associates replace burned spruce-
fir forest. Replacement has been most extensive by the grassland in this
area.

The upland herb zone is most prevalent from approximately 11,500 to
12,500 feet, but also is characteristic of non-forested areas as low as
10,500 feet. This zone consists of a luxuriant assemblage of grasses, sedges,
and showy forbs. The most common forbs are Senecio crassulus, Ligusti-
cum porteri, Lupinus parvifiorus, Delphinium barbeyi, Polygonum bistor-
toides, and Helianthella quinquenervis. Carex ebenea and C. chalceolepis
are the most common sedges, with Phleum alpinum, Poa alpina, P. arctica,
and Trisetum spicatum the most important grasses.

The alpine zone is best developed between 12,500 and 13,500 feet,
although alpine assemblages interfinger with the upland herb zone as low
as 12,000 feet. A well-defined population pattern could not be discerned
in this altitudinal range. Characteristic groups of species occur on fell
fields, boulder fields, on talus, and along streamsides and snowbanks, but
dominance varies widely from stand to stand. Arétes on which fell fields
predominate provide most of the area available to alpine species here. This
habitat is relatively barren with only scattered herbaceous growth. Hy-
menoxys grandifiora, Artemisia scopulorum, Oxytropis deflexa, Erigeron
pinnatisectus, Polemonium viscosum, and Silene acaulis are the most fre-
quent forbs. Patches of sedges with some included grasses occur locally.
Kobresia bellardii, Carex elynoides, and C. hepburnii comprise the promi-
nent sedges. The common grasses are Poa alpina, Trisetum spicatum, Fes-
tuca ovina var. brackyphylla, and Agropyron trackycaulum.

An extensive bunch grassland dominated by Festuca thurberi occurs
within the matrix of all zones from 8,500 to 12,500 feet, being most preva-
lent on deep soils on south-facing slopes. Bromus ciliatus and Agropyron
trachycaulum are other characteristic grasses. The most frequent forbs
are Achillea lanulosa, Potentilla pulcherrima, Linum lewisii, Erigeron
speciosus, Thalictrum fendleri, Lathyrus leucanthus, and Vicia americana.

In considering the floristic relationships of the communities in the area,
it was arbitrarily decided to include only those species occurring with a
frequency of 50 per cent or more since only these contribute significantly
to the definition of homogeneity of the vegetational pattern. The floristic
relationships of these species within the vegetational patterns are shown
in Figure 3. Species with less frequency contribute only to minor diversi-
ties within the patterns.

Boreal, and Central and Northern Rocky Mountain elements are rep-
resented in all of the communities, although the latter plays only a minor
role in each community. The boreal element occurs most prominently in
the aspen community, where it plays the dominant role. Also species with
distributions widespread in western North America contribute to all of
the vegetational patterns, but they play the dominant role in the sage-
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brush, fescue, and spruce-fir communities, being especially noteworthy in
the sagebrush community where 63 per cent display this relationship.
The Central Rocky Mountain element is represented in all but the fescue
and sagebrush communities; it is the most conspicuous element in the
upland herb community and takes second place in the alpine zone. The
Central and Southern Rocky Mountain element is present in all communi-
ties except the alpine, and it places second in the upland herb, fescue, and
aspen communities. Species widespread throughout the Rocky Mountains
are represented in all but the upland herb community, but assume no out-
standing role in any community.

Four other elements are represented only in a limited number of com-
munities. The circumboreal element is restricted to the alpine, upland
herb, and aspen communities, but dominates the alpine zone. Species with
Great Basin-Colorado Plateau affinities are represented only in the sage-
brush and alpine communities which are at elevational extremes. A similar
situation in regard to the presence of desert elements in the alpine zone of
the Sierra Nevada was noted by Went (1953). Species with Northern
Rocky Mountain affinities and those widespread over North America play
only insignificant roles in a few communities.

It should be pointed out that, despite the evident relationships of the
flora (fig. 2) and the floristic relationships of those species which are at
least 50 per cent frequent in the communities (fig. 3), the physiognomic
expression of the communities is more similar to that in the adjacent
mountainous areas in the Great Basin and Colorado Plateau than to that
on the eastern slope of the Rockies. Also the zonal sequence appears to be
in response to a gradient toward more extreme xeric conditions than in
many other localities on the western slope of the Rockies and in adjacent
areas in eastern Utah. These conclusions are borne out by the following
features. A distinguishable assemblage of grasses and forbs, which occurs
in the Crested Butte area between the alpine and spruce-fir zones, has not
been recorded on the eastern slope of the Rockies. This upland herb zone
does occur, however, in the Uinta Mountains (Graham, 1937) and the
Wasatch Mountains (Ellison, 1954). The spruce-fir zone on both the
eastern slope and in mountainous areas in the Great Basin usually occu-
pies about a 2,000-foot altitudinal range, but here, except on north ex-
posures, it is restricted to about 1,000 feet, and after fire is replaced
more commonly by a grassland than by lodgepole pine or aspen forests.
A forest dominated by Pinus ponderosa var. scopulorum and Pseudotsuga
taxifolia, which is general on the eastern slope below the spruce-fir zone,
is represented in this area only by scattered or isolated trees along canyon
walls. This pine-Douglas fir zone is also absent over much of the western
slope and adjacent areas in eastern Utah. A zone dominated by Pinus
ponderosa var. scopulorum, but usually without Pseudotsuga taxifolia as
an associate, does occur, however, in many places in the Great Basin. In
place of the pine-Douglas fir zone, below the spruce-fir zone, there usually
occurs an altitudinally-defined zone of aspen. Although aspens are abun-
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F1c. 3. Floristic relationships of species which are at least 50 per cent frequent
within the principal communities in the Crested Butte area.

dant on the eastern slope, they usually do not form a well-defined belt
such as has been reported for western Colorado and central Utah (Baker,
1925), the LaSal Mountains (Tanner and Hayward, 1934), the Uinta
Mountains (Graham, 1937), the Wasatch Mountains (Lull and Ellison,
1950), and many other areas in the Great Basin. The interzonal grassland
community dominated by Festuca thurberi also has been reported else-
where only from the Abajo Mountains (Ellison, unpublished ms.). Gener-
ally, over many areas on the western slope of the Rockies and in the Great
Basin, the next zone below the aspen belt is one dominated by oaks, fol-
lowed by one dominated by pinyon and junipers. In the Crested Butte
area these zones are absent and in their place is one dominated by Artemi-
sia tridentata. Discussions by numerous authors concerning the zonal
sequences and the presence or absence of ponderosa pine, oak, pinyon-
juniper, and high-altitude sagebrush zones are correlated by Langenheim



1955] LANGENHEIM: CRESTED BUTTE 71

(1953). The relatively unique zonal sequence in the area of the Crested
Butte Quadrangle may result partially from a steep precipitation gradient
between 8,000 and 10,000 feet and partially from the fact that 66 per
cent of the area is southwest-facing.

DocuMENTARY COLLECTIONS

Although specimens were collected throughout the area of the quad-
rangle, intensive collecting was done over the 100 square miles where the
vegetation was mapped. Because field investigations of this type are de-
pendent upon sampling procedures, it is improbable that the list is com-
plete. Therefore species (marked with an asterisk) from nearby similar
habitats outside the area are included. Eventually it is expected that they
will be found within the area of the quadrangle. The list includes 579
species, 245 genera, and 64 families. Numbers following specific epithets

are the collection numbers of the author.

ACERACEAE
Acer glabrum Torrey, 68, 270
*A. negundo L., 7430

ANACARDIACEAE
*Rhus trilobata Nutt., 1328

APOCYNACEAE
Apocynum androsaemifolium L., 500

ASCLEPIADACEAE
Asclepias hallii Gray, 476, 788
A. speciosa Torrey, 1376
*A. subverticillata (Gray) Vail, 7441

BERBERIDACEAE
Berberis repens Lindl., 184-48, 19

BETULACEAE
Alnus tenuifolia Nutt., 135-48, 1270
Betula glandulosa Michx., 317-48, 27
*B. occidentalis Hook., 135-48, 1379

BORAGINACEAE
*Cynoglossum officinale L., 1377
Cryptantha bakeri (Greene) Payson,
1209

Eritrichium elongatum Wight, 444, 1014,
1274, 2109 ,

Hackelia floribunda (Lehm.) Johnst.,
107, 434, 1420, 3944

Lappula redowskii (Hornem.) Greene,
114,1263

Mertensia ciliata (James) G. Don, 105-48

M. franciscana Heller, 3957

M. fusiformis Greene, 10, 11, 1222

M. viridis Nels. var. cana (Rydb.) Wil-
liams, 702-48, 4, 276, 341, 362, 396, 808,
1063, 1113, 1300

Plagiobothrys scopulorum (Greene)
Johnst., 1741

CALLITRICHACEAE
Callitriche palustris L., 444-48

CAMPANULACEAE
Campanula parryi Gray, 328, 376, 593,
3866
C. rotundifolia L., 366, 593, 2145
C. uniflora L., 439

CAPPARIDACEAE
Cleome serrulata Pursh, 2016

CAPRIFOLIACEAE
Linnaea borealis L., 142, 481, 3914
Lonicera involucrata Banks ex Sprengel,
182-48, 38
Sambucus racemosa L., 180-48, 31, 3904
Symphoricarpos occidentalis Hook., 76
S. tetonensis A. Nels., 121, 1325
S. vaccinioides Rydb., 780, 1205, 1314,
1535, 3938
CARYOPHYLLACEAE
Arenaria congesta Nutt., 98-48, 358, 795
A. macrantha (Rydb.) Nels., 3968
A. lateriflora L., 126
A. obtusiloba (Rydb.) Fernald, 427, 2105
A. sajanensis Willd., 70, 905, 1361, 2106
A. verna L., 455
Cerastium arvense L., 1225, 1521
C. beeringianum Cham. & Schlecht.,
560-48, 52, 814
Lychnis apetala L., 901, 1461
L. kingii Wats., 433
Paronychia pulvinata Gray, 1288
Silene acaulis L., 538-48
S. menziesii Hook., 174, 822, 882
S. scouleri Hook., 356, 416, 425
Sagina saginoides (L.) Karst., 3844
Stellaria longipes Goldie, 98, 739, 1278
S. jamesiana Torrey, 1392
S. umbellata Turcz., 526
CELASTRACEAE
Pachystima myrsinites Raf., 424-48, 544-
48, 24
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CHENOPODIACEAE

Chenopodium album L., 1455

C. fremontii S. Wats., 323 a

Monolepis muttalliana (Schult.) Greene,
323 b

COMPOSITAE

Achillea lanulosa Nutt., 515-48, 1112,
3879

Agoseris aurantiaca (Hook.) Greene, 22,
161, 972

A. glauca (Pursh) D. Dietr., 130, 494,
920, 972, 892, 1097, 3936

Anaphalis margaritacea (L.) Benth. &
Hook., 528

Antennaria anaphaloides Rydb., 325

A. concinna A. Nels., 350

A. microphylla Rydb., 829, 1136

A. parviflora Nutt., §7

A. rosea Greene, 89-48, 59, 129

Arnica cordifolia Hook., 46, 64, 90, 371,
1367, 1399, 3908

A. fulgens Pursh, 493

A. latifolia Bong., 400 a, 487

A. mollis Hook., 3963

A. parryi Gray, 584, 970, 1395, 3907

A. rydbergii Greene, 1001, 2111

Artemisia dracunculus L., 531-48, 214,
346, 3929, 3945

A. frigida Willd., 90, 1531, 3863

A. ludoviciana Nutt., 371, 825, 841, 3969

A. scopulorum Gray, 215-48, 820, 1047

A. spithamaea Pursh, 390

A. tridentata Nutt., 572, 3864, 3928

Aster bigelovii Gray, 3868, 3930

A. coloradensis Gray, 961

A. engelmannii Gray, 1521, 3903

A. foliaceus Lindl., 511, 1100, 3869, 3943

A. foliaceus Lindl. var. frondosus Gray,
1083

A. glaucodes Blake, 450

A. leucanthemifolius Greene, 507

A. porteri Gray, 1261

Bahia dissecta (Gray) Britton, 466

Brickellia grandiflora (Hook.) Nutt.,
1433

Chaenactis alpina (Gray) Jones, 331,585,
1504, 3889, 3897, 3954, 3972

C. douglasii (Hook.) H. & A., 113, 386,
1333

Chrysopsis hispida (Hook.) DC., 464,
3920

C. villosa (Pursh) Nutt., 218, 220, 400 a,
570, 1011, 3947

Chrysothamnus parryi (Gray) Greene,
555,594,1121, 1128, 3856

C. viscidiflorus (Hook.) Nutt., 374, 1122,
1127, 3857

Cirsium drummondii T. & G. var. ac-
aulescens (Gray) Macbride, 1130

C. eatonii (Gray) Robins., 3887

C. parryi (Gray) Petrak, 3885

C. scopulorum (Greene) Cockl., 921,
1129, 3896, 3962

[Vol.13

Crepis intermedia Gray, 153, 375, 1337

C. nana Richards, 102, 1427, 1509, 1519,
3922

Erigeron acris L. var. debilis Gray, 3918

E. compositus Pursh var. glabratus Ma-
coun, 53

E. coulteri Porter, 488, 923, 3910, 3917

E. elatior (Gray) Greene, 378, 1015, 1041

E. flagellaris Gray, 243

E. lonchophyllus Hook., 361, 595

E. melanocephalus A. Nels., 15, 910, 2148

E. peregrinus (Pursh) Greene, 99, 549,
936, 1023, 2148, 3911

E. pinnatisectus (Gray) Nels., 26, 104,
359

E. simplex Greene, 3956

E. speciosus (Lindl.) DC. var. macran-
thus (Nutt.) Cronquist, 367-48, 3880

E. subtrinervis Rydb., 478

E. superbus Greene, 3919

E. unalaschkensis (DC.) Vierh., 3967

E. ursinus D. C. Eaton, 3913

E. vagus Payson, 283, 432, 988, 1462,
1472, 2055

Gnaphalium wrightii Gray, 71111

Haplopappus clementis (Rydb.) Blake,
552

H. croceus Gray, 1044, 2095

H. macronema Gray, 903

H. parryi Gray, 495, 564, 587, 1032, 3895

H. pygmaeus (T. & G.) Gray, 1503

H. uniflorus (Hook.) T. & G., 1461, 3960

Helianthella quinquenervis (Hook.)
Gray, 1042, 1415

Helenium hoopesii Gray, 381, 1419

Hieracium albiflorum Hook., 2083

H. gracile Hook., 969

Hymenoxys acaulis (Pursh) Parker, 71007

H. grandiflora (T. & G.) Parker, 541-48,
3951

Lactuca pulchella (Pursh) DC., 3986

Matricaria matricarioides (Less.) Porter,
3925

Senecio acutidens Rydb., 109, 151, 388

. ambrosioides Rydb., 347, 365, 3862

amplectens Gray, 401, 525, 935, 2153

. atratus Gray, 1065, 3865

. bigelovii Gray, 924, 1016, 1417

. carthamoides Greene, 554, 3921

crassulus Gray, 448, 491, 951

. crocatus Rydb., 953

. dimorphophyllus Greene, 1095

fendleri Gray, 1384

harbourii Rydb., 963

integerrimus Nutt., 759

porteri Greene, 537, 1520, 3899

pudicus Greene, 1066, 3886

. purshianus Nutt., 288

saxosus Klatt., 18, 1258, 1291, 1350,

2089

serra Hook., 503, 504, 1082, 1505, 3948

S. soldanella Gray, 17, 277, 935, 1458

S. triangularis Hook., 154

v pnnBNNNNNNNNNNN®
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S. werneriaefolius Gray, 106, 1234, 1248,
2100

Solidago altissima L., 1431

S. ciliosa Greene, 1096

S. decumbens Greene, 1002

S. glutinosa Nutt., 21, 596

S. sparsiflora Gray, 321, 449, 1435

Taraxacum eriophorum Rydb., 420

T. erythrospermum Andrz., 173

T. officinale Wiggars., 37, 3941

Tetradymia canescens DC., 462, 1355,
1412

Townsendia exscapa (Rich.) Porter, 725,
1227

T. incana Nutt., 2013, 2020

T. leptotes (Gray) Osterh., 725, 1292

T. rothrockii Gray, 52, 422, 772, 1256,
1310 .

Tragopogon dubius Scop., 199, 346

Viguiera multiflora (Nutt.) T. & G., 1456,
3881

Wyethia arizonica Gray 224-48, 35

CONVOLVULACEAE
Convolvulus arvensis L., 384

CORNACEAE
Cornus stolonifera Michx., 423-48, 1315,
3974
CRASSULACEAE
Sedum integrifolium (Raf.) A. Nels., 45
S. rhodanthum Gray, 295-48, 556
S. stenopetalum Pursh, 304-48, 460

CRUCIFERAE

*Arabis crandallii Robins., 1264

A. drummondii Gray, 265, 728, 957, 3935

A. fendleri (Wats.) Greene, 1336

A. lemmonii Wats., 1116

Brassica kaber (DC.) L. C. Wheeler, 465

Capsella bursa-pastoris (L.) Medic., 309,
3933

Cardamine cordifolia Gray, 29

Descurainia pinnata (Walt.) Britt., 317

D. richardsonii (Sweet) O. E. Schulz,
704, 3942

Draba aurea Vahl, 50, 343, 1272, 1277

D. crassa Rydb., 443

D. crassifolia R. Graham, 428, 8§19, 8§44

D. incerta Payson, 3965

D. lanceolata Royle, 60

D. nivalis Lilj. var. exigua (O. E. Schulz)
C. L. Hitch., 849, 1078

D. oligosperma Hook., 85, 92, 721, 941,
1312

D. spectabilis Greene var. oxyloba Gilg
& O. E. Schulz, 556-48, 18, 63, 428, 760,
975, 2066

D. ventosa Gray, 1476, 3964

Erysimum alpestre Rydb., 188-48, 722

E. asperum (Nutt.) DC,, 133, 755

E. nivale (Greene) Rydb., 61

E. wheeleri Wats., 1282, 2130

Lepidium ramosissimum Nels., 3837

Lesquerella alpina (Nutt.) Wats., 7198-48
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Physaria acutifolia Rydb., 295, 720, 1200
Rorippa nasturtium-aquaticum (L.)
S. & T, 576-48, 108
R. obtusa (Nutt.) Greene, 418, 1140
Sisymbrium altissimum L., 115
Smelowskia calycina (Desv.) C. A. Mey,,
392, 810, 1266, 2107
Thelypodium wrightii Gray, 700-48, 1432
Thlaspi alpestre L., 39, 387
T. arvense L., 330-48, 176, 513

CYPERACEAE

Carex aquatilis Wahl., 192, 1089

C. chalciolepis Holm, 918, 1474

C. drummondiana Dewey, 986, 1477,

1478

. ebenea Rydb., 950

. elynoides Holm, 561, 960

. engelmannii L. H. Bailey, 1073, 1075

. festivella Boott, 202, 230

. geyeri Boott, 736, 836, 893, 955

. haydeniana Olney, 1507

. hepburnii Boott, 82, 324, 958, 987,

1043

C. media Vahl var. stevenii (Holm)

Fern,, 55

. nigricans C. A. Mey., 1424

.nova L. H. Bailey, 3-48

. pyrenaica Wahl,, 1710

. rostrata Stokes, 257-48, 443-48, 192

. siccata Dewey, 758

Eleocharis pauciflora (Lightf.) Link,
826, 1028, 1528

Kobresia bellardii (All.) Degland, 1052,
1080, 1082

Scirpus americanus Pers. var. polyphyllus
(Boeckel) Beetle, 509

S. validus Vahl, 442-48

olololvielole]

oleololele!

ELAEAGNACEAE
Shepherdia canadensis (L.) Nutt., 150

EQUISETACEAE
Equisetum arvense L., 299-48, 1245
E. variegatum Schleich., 548, 1523

ERICACEAE
Arctostaphylos uva-ursi (L.) Spreng.,
537-48, 147
Chimaphila umbellata (L.) Nutt., 7070
Pyrola asarifolia Michx., 277-48, 513-48,
258, 479, 1387
P. chlorantha Sw., 888
P.secunda L., 7145, 482, 532
P. uniflora L., 273-48, 309-48, 519
Vaccinium caespitosum Michx.,, 1, 1106
V. myrtillus L., 17106 a

EUPHORBIACEAE
Euphorbia robusta (Engelm.) Small, 74,
713
GENTIANACEAE
Gentiana amarella L., 467-48, 72, 492,
989, 1105
G. barbellata Engelm., 1003, 3915, 3953
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G. calycosa Griseb., 73, 568, 1068, 3916,
3952

G. prostrata Haenke, 442, 909

G. romanzovii Ledebour, 1108, 1084,
1466, 3961

G. thermalis Kuntze, 267-48, 269-48, 40,
452

Swertia perennis L., 236-48, 237-48, 1109,
3894

S. speciosa Griseb., 66

(GERANTACEAE
Geranium fremontii Torrey, 368-48, 783
G. nervosum Rydb., 188
G. richardsonii F. & T., 757

GRAMINEAE

Agropyron saundersii (Vasey) Hitchc.,
3877

A. scribneri Vasey, 278, 1055

A. trachycaulum (Link) Malte, 247-48,
334, 307, 917, 933, 977, 2136, 2165,
3853

Agrostis alba L., 1137

A. palustris Huds., 508

A. scabra Willd., 1110 b

Arrhenatherum elatius (L.) Presl., 1131

Blepharoneuron tricholepis (Torrey)
Nash, 236

Bouteloua gracilis (HBK.) Lag., 1501

Bromus ciliatus L., 238, 1020

B. frondosus (Shear) Woot. & Standl.,
352,787,978

B. inermis Leyss., 334, 337, 999

B. polyanthus Scribn., 254-48, 329-48,
223, 383, 979, 3854

B. porteri (Coult.) Nash, 3985

B. tectorum L., 1326

Calamagrostis canadensis (Michx.)
Beauv., 8§97

C. inexpansa Gray, 546

C. purpurascens R. Br., 993, 1009, 1037,
1057, 1104

Catabrosa aquatica (L.) Beauv., 349

Deschampsia caespitosa (L.) Beauv., 515,
557,946,947, 1509

Elymus glaucus Buckl., 3855

Festuca idahoensis Elmer, 802, 1126

F. ovina L., 931, 1106, 1061

F. ovina L. var. brachyphylla (Schultes)
Piper, 13, 412, 550, 793, 798, 817, 1479

F. thurberi Vasey, 527-48, 75, 157, 995,
3878

Glyceria striata (Lam.) Hitchc., 336,
1030

Hordeum brachyantherum Nevski, 3838,
3887

H. jubatum L., 3832

Koeleria cristata (L.) Pers., 895, 896,
2164, 3867

Melica spectabilis Scribn., 328-48

Muhlenbergia montana (Nutt.) Hitchc.,
1130, 3849

Oryzopsis hymenoides (R. & S.) Ricker,
370, 902, 2094
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Phleum alpinum L., 94-48, 100-48, 224-
48, 54, 229, 937

P. pratense L., 243-48, 1125

Poa alpina L., 97-48, 244-48, 11, 229, 948

. arctica R. Br., 246-48, 256-48, 1051

. glaucifolia Scribn. & Will., 1052

. interior Rydb., 824, 3873

. leptocoma Trin., 527, 966

. macroclada Rydb., 980, 981

. occidentalis Vasey, 222

. palustris L., 66-48, 2139

. reflexa Vasey & Scribn., 1403

. rupicola Nash, 43, 415, 821, 929, 983,

1480

Sitanion hystrix (Nutt.) Smith, 335,
1453, 2087, 3847, 3858

Stipa comata Trin. & Ruprecht, 1267

S. columbiana Macoun, 3855

S. lettermani Vasey, 971, 998, 2163, 3872

S. viridula Trin., 333

Trisetum spicatum (L.) K. Richt., 264,
820, 926, 1037, 1058

(GROSSULARIACEAE
Ribes cereum Dougl., 429-48, 21, 80,
1067, 1235
R. montigenum McClatchie, 389-48, 428-
48, 1318
R. Wolfii Rothr., 391-48, 7, 22, 78, 1067

jacha-Ra-Ra-Ra-Re-Ra-Racks-)

HYDROPHYLLACEAE
Hydrophyllum capitatum Dougl., 16,
1220
H. fendleri (Gray) Heller, 34, 832, 1294
Phacelia leucophylla Torrey, 227, 2138,
2157
P. sericea (Graham) Gray, 189, 273,
2023
HYPERICACEAE
Hypericum formosum HBK., 454

IRIDACEAE
Iris missouriensis Nutt., 30
Sisyrinchium montanum Greene, 514-48,
1524
JUNCACEAE
Juncus alpinus Vill,, 1529
J. balticus Willd., 1025, 1510
J. drummondii E. Meyer, 887, 1077, 1081,
1471, 1515
J. longistylis Torrey, 1527
J. mertensianus Bong., 553
J. parryi Engelm., 554
J. saximontanus A. Nels., 452-48, 191,
231, 232, 827, 1381
Luzula parviflora (Ehrh.) Desv., 967,
1276, 1472
L. spicata (L.) DC., 1475

LABIATAE
Agastache urticifolia (Benth.) Rydb.,
345, 1454, 2133, 3940
Dracocephalum parviflorum Nutt., 3842
*Mentha arvensis L., 1448
Monarda fistulosa L., 1437
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Monardella odoratissima Benth., 55
Prunella vulgaris L., 105, 190

LEGUMINOSAE

Astragalus agrestis Dougl., 7199

A. alpinus L., 255, 485

*A. anisus Jones, 1219

A. debilis (Nutt.) Gray, 1021

A. decumbens (Nutt.) Gray, 149

A. drummondii Dougl,, 461, 1217

A. occidentalis (Wats.) Jones, 296, 833

Glycyrrhiza lepidota Pursh, 7443, 3950

Hedysarum occidentale Greene, 3871-48,
406, 2146

Lathyrus leucanthus Rydb., 72, 751,
2153

L. leucanthus Rydb. var. laetivirens
(Greene) C. L. Hitch,, 143 a

Lupinus argenteus Pursh subsp. argen-
teus, 187-48, 188-48, 466-48, 957, 1375

L. caudatus Kell. subsp. caudatus, 131,
799

L. lepidus Dougl. ex. Lindl. subsp. caespi-
tosus Detling, 1224

L. sericeus Pursh subsp. sericeus, 32, 81

Melilotus officinalis (L.) Lam., 2162

Oxytropis campestris L. var. gracilis (A.
Nels.) C. L. Porter, 1056

0. deflexa (Pall.) DC. var. sericea T. &
G., 571-48, 312, 583, 951, 2110

O. lambertii Pursh, 457, 2002

O. podocarpa Gray, 402, 408, 724, 2097

Thermopsis montana Nutt., 7208, 2031

Trifolium dasyphyllum T. & G., 559, 1114

T. hybridum L., 337-48

T. nanum Torrey, 1271, 2103

T. parryi Gray, 65, 558, 1087

T. pratense L., 118

Vicia americana Muhl., 752, 2134

LILIACEAE
Allium acuminatum Hook., 2004
A. brandegei Wats., 36
A. cernuum Roth., 490-48
A. geyeri Wats., 43
Calochortus gunnisonii Wats., 327
Erythronium grandiflorum Pursh, 271-
48, 62
Lloydia serotina (L.) Sw., 302
Smilacina racemosa (L.) Desf., 182
S. stellata (L.) Desf., 179-48, 57
Streptopus amplexifolius (L.) DC., 836,
1397
Veratrum californicum Durand, 199-48,
526-48
Zygadenus elegans Pursh, 261-48, 38, 208,
1400
LINACEAE
Linum lewisii Pursh, 771

LYCOPODIACEAE
Lycopodium annotinum L., 5718-48

MALVACEAE
Sidalcea candida Gray, 1139, 1383, 1450
S. neo-mexicana Gray, 477, 2006
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NYCTAGINACEAE
Allionia linearis Pursh, 469

ONAGRACEAE
Epilobium alpinum L., 536, 1518
E. angustifolium L., 483, 3902
E. latifolium L., 533, 3898
E. lactiffiorum Hausskn., 2171
E. paniculatum Nutt., 322, 1131, 2159,
3875
Gayophytum nuttallii T. & G., 2160, 3840
Oenothera caespitosa Nutt., 1268
O. flava (Nels.) Garrett, 1413
O. hookeri T. & G., 377-48

OPHIOGLOSSACEAE
Botrychium matricariaefolium A. Br.,
3837

ORCHIDACEAE
Calypso bulbosa (L.) Oakes, 740
Corallorhiza maculata Raf., 2080
C. trifida Chat., 1368, 1423
Goodyera oblongifolia Raf., 2085
Habenaria hyperborea (L.) R. Br., 254,

545, 900

H. obtusata (Pursh) Richards, 319-48
H. unalascensis (Spreng.) Wats., 2081
Listera cordata (L.) R. Br.,, 1005
Spiranthes romanzoffiana Cham., §89

OROBANCHACEAE
Orobanche fasciculata Nutt., 123

PAPAVERACEAE
Corydalis aurea Willd., 101, 1257
C. caseana Gray subsp. brandegei
(Wats.) G. B. Ownbey, 588, 1600, 2117
Papaver radicatum Rottb., 434, 806, 1458

PINACEAE

Abies lasiocarpa (Hook.) Nutt., 97, 3970

Juniperus communis L., 144

J. scopulorum Sargent, 1366, 1440, 2113

Picea engelmannii (Parry) Engelm.,
620-48, 3927

P. pungens Engelm., 621-48, 3983, 3984

Pinus aristata Engelm., 1287

P. contorta Dougl. var. latifolia Engelm.,
613-48, 3893

P. edulis Engelm., 1439

P. flexilis James, 1008, 1237, 3975

P. ponderosa Laws. var. scopulorum
Engelm., 1422

Pseudotsuga taxifolia (Poir.) Britton,
93, 3926

PLANTAGINACEAE
Plantago major L., 3830
P. tweedyi Gray, 3833

POLEMONIACEAE
Collomia linearis Nutt., 525-48, 348
Gilia aggregata (Pursh) Spreng., 85, 753,
786, 3931
G. attenuata (Gray) A. Nels., 1006
G. calcarea Jones, 1202
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Leptodactylon pungens (Torrey) Rydb.
subsp. eupungens (Brand) Wherry,
403, 703, 1262

Phlox caespitosa Nutt., 16, 1107, 1279

P. caespitosa Nutt. subsp. pulvinata
Wherry, 370-48, 543-48

P. multiflora A. Nels. subsp. depressa (A.
Nels.) Wherry, 116, 1000

Polemonium confertum Gray, 24, 3912

P. delicatum Rydb., 6, 99, 136

P. foliosissimum Gray subsp. archibaldae
(A. Nels.) Wherry, 316-48, 193

P. viscosum Nutt., 47, 779

POLYGONACEAE

Eriogonum coloradense Small, 171-48,
198, 285, 1062, 3874

E. neglectum Greene, 120, 234, 489, 543,
839

E. racemosum Nutt., 376, 1534

E. subalpinum Greene, 326-48, 233, 756

Oxyria digyna (L.) Hill, 462-48, 423,
1517

Polygonum aviculare (L.) Lam., 2161,
3883, 3987

P. bistortoides Pursh, 291

P. douglasii Greene, 501

P. viviparum L., 175-48, 50

Rumex acetosella L., 269

R. densiflorus Osterh., 212, 3835

R. triangulivalvis (Danser) Rech., 3833

POLYPODIACEAE
Cryptogramma crispa (L.) R. Br. var.
acrostichoides (R. Br.) C. B. Clark,
540, 884
Cystopteris fragilis (L.) Bernh., 61, 512
*Pellaea occidentalis (E. Nels.) Rydb.,
2022
*Pteridium aquilinum (L.) Kuhn var.
pubescens Underw., 426-48

PORTULACACEAE
Claytonia lanceolata Pursh, 382-48,
460-48
C. megarhiza (Gray) Parry, 429, 1305
Lewisia pygmaea (Gray) Robins., 44,
498, 1369
PRIMULACEAE
*Androsace carinata Torrey, 1428
A. septentrionalis L., 343-48, 8, 28
Dodecatheon radicatum Greene, 226, 310
*Primula angustifolia Torrey, 1289,
1301
P. parryi Gray, 437-48, 440-48

RANUNCULACEAE

Aconitum columbianum Nutt., 127-48,
509-48

Actaea arguta Nutt., 778, 1255

Anemone globosa Nutt., 130-48, 534-48,
99

A. narcissiflora L., 546-48, 14, 1365

A. parviflora Michx., 554-48, 74, 496,
1306, 1365
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A. patens L., 185, 726, 1243

Aquilegia coerulea James, 134-48, 215,
840, 962, 2119

A. elegantula Greene, 736, 763, 2096

A. coerulea James X A. elegantula
Greene, 730, 885

*A. micrantha Eastw., 1382, 2021

Caltha leptosepala DC., 540-48, 29, 1251

*Clematis ligusticifolia Nutt., 1446, 1449

Delphinium barbeyi Huth., 14, 209, 1418

D. nelsonii Greene, 727

Ranunculus adoneus Gray, 112-48, 578-
48, 579-48, 419, 934, 982, 1390

R. alismaefolius Geyer var. montanus S.
Wats., 111-48, 581-48, 590, 701, 851,
1226

R. cymbalaria Pursh, 472

R. cymbalaria Pursh var. saximontanus
Fern., 738

R. eschscholtzii Schlecht., 582-48, 883-48,
171,521,718, 847, 1086, 1283

R. inamoenus Greene, 7, 257, 314, 702

R. inamoenus Greene var. alpeophilus
(A. Nels.) L. Benson, 766, 1048

R. uncinatus Don var. earlei (Greene) L.
Benson, 580-48, 852, 1500

Thalictrum alpinum L., 1296, 1373, 1525

T. fendleri Engelm., 181, 775, 837, 2084,
3949

Trollius laxus Salisb. var. albiflorus Gray,
166, 170, 1250

RHAMNACEAE
Ceanothus fendleri Gray, 458, 776, 1378

ROSACEAE

Amelanchier pumila Nutt., 152-48,
475-48

Cercocarpus montanus Raf., 79, 1327

Dryas octopetala L., 824, 2108

Fragaria ovalis (Lehm.) Rydb., 153-48,
477-48, 4, 27, 520

Geum macrophyllum Willd., 256

G. rivale L., 160, 261

G. rossii Seringe, 563-48, 3955

G. triflorum Pursh, 13

Holodiscus discolor (Pursh) Maxim var.
dumosa (Nutt.) Dippell, 480-48, 476,
898, 1414, 2125

Ivesia gordonii (Hook.) T. & G., 83, 224

Potentilla anserina L., 326

P. arguta Pursh, 51

P. diversifolia Lehm., 58, 292, 1049

P. fruticosa L., 111, 497, 3852

P. hippiana Lehm. X P. pulcherrima
Lehm., 781, 3848, 3859

P. nivea L., 294, 304

P. norvegica L., 3890

P. pennsylvanica L., 158, 3884

P. pulcherrima Lehm., 88, 3861

P. rubricaulis Lehm., 391, 770, 773, 994,
1297

Prunus virginiana L., 67, 1317

Purshia tridentata (Pursh) DC., 568-48,
468, 1260
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Rosa woodsii Lindl., 368-48, 364, 3851

*Rubus parviflorus Nutt., 1323

R. strigosus Michx., 139

Sibbaldia procumbens L., 568-48, 197,
1468, 2155

Spiraea caespitosa (T. & G.) Nutt., 91-48,
1480, 1502, 3971

Sorbus scopulina Greene, 225

RUBIACEAE
Galium bifolium Wats., 3836
G. boreale L., 350-48, 112, 135, 3882
G. trifidum L., 3846, 3923
G. triflorum Michx., 1386

SALICACEAE

Populus angustifolia James, 1034, 1069

P. balsamifera L., 177, 1067, 3973

P. tremuloides Michx., 1537

Salix anglorum Chamisso var. antiplasta
Schneider, 547-48, 101, 108, 110, 111,
410, 447 b, 818, 1094

S. barclayi Andersson, 341-48, 376-48, 41,
93, 102, 106, 107, 118, 133, 894

S. barclayi Andersson var. hebecarpa An-
dersson, 120-48

S. brachycarpa Nutt., 373-48, 376-48, 105,

109, 245, 411, 486, 581, 716

cascadensis Cockl., 985

drummondiana Barratt var. subcoeru-

lea (Piper) Ball, 28, 84, 715

irrorata Andersson, 700

melanopsis Nutt., 732

nivalis Hook., 447 a

nivalis Hook. var. saximontanus

(Rydb.) Schneider, 103-48, 307, 597

planifolia Pursh var. monica (Bebb)

Schneider, 104-48

. pseudocordata (Andersson) Rydb. var.

aequalis Andersson 707, 731, 733

S. pseudolapponum Von Seeman, 549-48,
48, 112, 117, 298, 308, 342, 807, 940,
1093

S. scouleriana Barratt, 253, 717

S. scouleriana Barratt var. coetanea Ball,
119, 715

S. wolfii Bebb, 114, 115, 116, 318

@ om mnnn nn

SAXIFRAGACEAE

Heuchera parvifolia Nutt. var. flavescens
R.B.& L., 194, 1274

Lithophragma bulbifera Rydb., 1232

Mitella pentandra Hook., 835, 1004

M. stauropetala Piper var. stenopetala
(Piper) Rosend., 164, 769

Parnassia fimbriata Banks, 598-48

Saxifraga arguta Don, 600-48, 259, 502

S. bronchialis L., 601-48, 360

S. caespitosa L. subsp. exaratoides (Si-
mon) Engl. & Irmsh., 430, 1464, 2101

S. cernua L., 804, 1470

S. columbiana Howell, 1091

S. chrysantha Engelm., 1460

S. debilis Engelm., 499, 881
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S. flagellaris Willd. var. platysepala
Traut., 435, 803, 1459

S. oregana Howell, 259, 311, 1091

S. rhomboidea Greene, 546-48, 599-48,
602-48, 289, 424

Sullivantia purpusii (Brand) Rosend.,
1020

SCROPHULARIACEAE

Besseya alpina (Gray) Rydb., 438, 2104

Castilleja chromosa A. Nels., 708, 1210,
2011

C. linariaefolia Benth., 219, 3932

C. occidentalis Torrey, 1079, 2057, 3958

C. rhexifolia Rydb., 394-48, 3959

C. septentrionalis Lindl., 495-48, 235

Chionophila jamesii Benth., 436, 8§09, 1469

Mimulus guttatus DC., 406-48, 582

Orthocarpus luteus Nutt., 357

Pedicularis crenulata Benth., 411-48, 68

P. groenlandica Retz., 398-48, 572-48, 557

P. parryi Gray, 565, 2147

P. paysoniana Pennell, 204, 249, 973

P. procera Gray, 355, 1416

P. racemosa Dougl., 244, 2150

P. scopulorum Gray, 69, 8§15

Penstemon barbatus (Cav.) Roth. subsp.
torreyi (Benth.) Keck, 492-48

P. caespitosus Nutt., 83

P. crandallii A. Nels., 774

P. harbourii Gray, 412-48, 942, 2152,
3900

P. humilis (Nutt.) Gray, 575-48

P. rydbergii A. Nels., 498-48, 196, 1332

P. strictus Benth., 132, 339

P. teucrioides Greene, 1298

P. whippleanus Gray, 420-48, 248, 490,
1391

Veronica alpina L., 405-48, 40, 2149

V. americana Schwein., 80, 790, 2000

V. serpyllifolia L., 3845

SELAGINELLACEAE
Selaginella densa Rydb., 56, 3967, 3988

SPARGANIACEAE

Sparganium angustifolium Michx., 454~
48

UMBELLIFERAE

Angelica ampla. Nels., 3841, 3892

A.grayi C. & R, 418-48, 919, 2158

Conioselinum scopulorum (Gray) C. &
R., 1026, 3906

Heracleum lanatum Michx., 504-48, 505-
48, 377

Ligusticum porteri C. & R, 503-48, 200,
216, 994, 3005, 3934

Lomatium dissectum (Nutt. ex Torr. &
Gray) Mathias & Constance, 2142

L. simplex (Nutt.) F. Macbr., 712,771,
1274

Oreoxis alpina (Gray) C. & R., 252, 440,
710, 2036

Osmorhiza obtusa (C. & R.) Fern., 789,
954, 1398
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0. occidentalis (Nutt.) Torrey, 217, 3901
Oxypolis fendleri (Gray) Heller, 419-48,
94, 228, 530, 1092
Pseudocymopterus montanus (Gray) C.
& R., 422-48, 519-48, 564-48, 6, 114,
385,711,723
URTICACEAE
Urtica gracilis Ait., 201
VALERIANACEAE
Valeriana capitata Pall. subsp. acutiloba
(Rydb.) F. G. Meyer, 5, 300, 404, 1050
V. edulis Nutt. ex. T. & G., 1040, 1364,
1421

[Vol.13

VIOLACEAE

Viola adunca Sm., 540-48, 585-48, 590-48,
592-48, 2, 53, 58, 286, 567, 1241

V. adunca Sm. subsp. ashtonae Baker,
212-48, 597-48

V. canadensis L., 595-48, 26

V. nuttallii Pursh, 586-48, 488-48, 591-48,
593-48, 12, 1221

V. palustris L., 1425

V. rugulosa Greene, 587-48, 589-48, 594-
48

Department of Botany,

University of California, Berkeley
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REVIEWS

Manual of the Plants of Colorado. By H. D. HARRINGTON. X + 666 pp., Sage
Books, Denver. $8.00.

The identification of plants in much of the Rocky Mountain area has been greatly
hampered for many years by the lack of up-to-date manuals. The two manuals which
have been of most value for Colorado, namely, Coulter and Nelson’s “New Manual



